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VAR 41, ARILE TOQED/QCDODSHBRAUT L BN 2 DT E 72, RO
FukazawablZ X B5QEDTOEES 23 572, A IZ—HEAT, BIHELZ D 25T B EF 2 HLY
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Z 2T K L7ZIE (Instantaneous Exchange) siflZ @ H 35, IEEPOTTIE, 5=V RV D
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HINTW5, 2512, RV V5B ns(ko)l 2O WTHIEA B Z @A L 2w,

HEE RGBT Ay MFINRGA—F—A, AR BEAT S, ANIZZRICEBIEDO S v b
7T\ B OENFEBEIR D0 TET, 470 EB) & P, AREB, ClIAZHALL LCEHIIT 2, DU,
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CORGERLT LOIELWEIRE R\ B IRNTHRE % BT 2720 OELETH B0 ypld JDHE
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II Results
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DET—ING A== THMAEMEE R TA L) R =50 L, &—I/3F5 X —F —
E&E=0 (Landaur —¥) 5 E=1 (Feynman” —3) O TEL X &, {RETOBEKE LTHiW
72 SR 2 Figure 21289, 22 THp=0, po=0TDC=ReC%RL T3, Landaur—I» 5
Feynman”'— I ~BAT$ 520N T, lFIREDS LA >TWS, L L, £0Z1ki130.145~0.1500
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=05TH N, F—IMRFE D LN Db h 572, Lo T BRIEEIZRATI 2 covariantZe 77— T D
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NEHNWTYH, n=05THY, COMBITIEFICRETH S, T2, METEZEEL ., #EREOBEEKL

09}~

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0 l : g
0.130 0.135 0.140 0.145 0.150 0.155

Figure 2 5 &525=5.0CTOERMBC (p=0, po=0) ZIMETOREKLLTH V7 F7, £4:2%
F—=INRG A= —EIZ T 575 7330 1B TR TWD, EDBIItEWv., B
FEIZHRICHIMLTWS, WING 2IROMERTH 5.



3 H - #H : Phase Transition in the Thermal QED

LT EBOBRIHC (o) =a (a—a )" ZW-72865v=05TH Y. 6) DEFRIFEH LMD TLL
—HTHIEERL T b,

DSHBERDFEDOBERHER L L5 o RIBOFEIBIZEIY B T L AE D KA, MRERIZ BN By 13
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=T TDa=2.0~8.0D# RIS T HImBEIRET O TELIZSDTH 5o MR THR
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T-1/ FHINTOMEEFUILE AR TH 5205, KR TOFHET — 7 B3 %1720 T= 0 DR~ O/
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FoTWBIERERIET L, 72720 BT EMOT CTld. Feynmans—¥ Tid. Landau”7— Y X0 )i
WESEH R 52D T EN RN TH B T H I L HRL W, = VIREHIT 20/ E DD, Bl
AHA EEE L WL L BEE LT\ D RIS AR ADRH R b IR EE T IR I DA 52 5,
7= VMR ORI BE D LA - FREWTIUMER 7525 A TRV, GHRLS OUHIC
FoTUEBILIBDDTH %o ¥ —IVIKAFEAVN I VDWW 212, Landau” — ¥ & Feynman7 — Y D 7%
B R R N2 9 L 32 S EIE B R,

IV Discussion

ERBRELHKICBWTr —IREERIZEAE R, DT P TH LI LD bR oz Ak, 7—
TR LD SIS = VR R VT THh Do 207 — VRO, DS A
point-vertexz FRH T HEMUC LY . =TI W BEZ2 B> T B0 TH b0 =V FREEDH ST
WA, WT (Ward-Takahashi) fHS%R 257292 L0502 > Twb, T=0TPHLandau” — D
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— RS 72 ENT VB RE D B, FEET B,
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2L, po=w (p=0.1) Donshell&FTOMEZIRHT 5. AT KELR o KEMEB L, TIREEDRRS
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AR D5 B Op'y DFRET, bW LW BB R A A LI R 5D, WRIZA<1 &% 5T
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T YR 7 =Y ORPUC LS TWTHSER 20729 H2Vid, BRIz LTw 2 & a8 5
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BRr—VEQ:a, T) #BATLHY, BED)PFIZIoTWTEZER 2072359 2 BT 5088
HEL %, ZOFHEIZOWTIE, IROFHLIZBVWTHETLTETH S,

V  Summary

ARIEEQEDIZBIFA 4 INVMHERHE 4 %, Landau/Feynmanij 7 — I 12O WTHHF L7,
HTLFIME Y — VR Y AMai B EE OSSN PO T ToDSH RO M, il
1725 H B 720 onshellfe b 23 AT 2 2 L2 L) WL 22 B O N b AT BEIC 70 5720 BUliliaH 1
OREOI) L, #iE R TOWEREOFFIZID ., FER LD EM MR TAEE 21552 LAt
T&7

(i) QED# A I VAR L 2 RIS TH D L R TERUL6) D0.58 12T —B T 5. MERER
P UIRG A= F —IZ X BRI D L BV EFoTE WV, T72, EDXH %k (C, C/A, ws, # A FIVEE
fii < >) DR S b FABEOM RS RSN D, BEOFHETIE, GO BE T, A
BB TORBOHENHEET, 55112050 5D FThAKENH DR SN72A%, S ORI &
0. T (local) %% — Y TIXER AR 0.5 OMERB LIS HN S 2 L AR TE T, WE%
HIZHED, A REETORME, FRFTY (nonlocal) %4 — Y TOMF L AR COMEDILE SN S
CENMIREEN D HIREE TIE LRI R 7 O A+ —N— OGN TFHEN S IR %
=Y TIRIWTIES 2725 L) S 2T S EASWRE T, WHN 2 ER %2 £ 2 5 ETEETH Y,
MHEROMEL R LD LTINS, (i) F—IY/8FA—F—%Landaur — (£=0) 2
SFeynmany —3 (£=1) OETEIL S, BFREZRD, T2, TNE I o - TFH TOMHZE
RDIZEER, 7= AW DO TNENWE T 2 %o Bl MR & EIR T2 DD EAIILD T
WS AKIR (7<0.1) TIRZFOEIZIFEAL RV, ZORERIT, S HOFHENIT T — O RERIEE
ZHZBBDLMMEIND0D L NGV, L L, WTHESR (0—F8) THEA=1%ili7-LTB5T
R — Y TRRZBLE TR TER VY, 22721, Rt 47 — Y O#iPi<l&, Landau/
Feynmanifi 7 — YV OBICKE L AR A ELLVWEE R 57259,

NS ORERIT, WTESER 272y — YO F TO, HRREEICHILRE L2 AR E 0 507
RS EL DD TH S, 72, QCDTOLMBUEANRTHLZLIZFIETH RV,
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Summary

We analyzed the DS equation with the HTL-resummed boson propagator to study the chiral
phase transition in the thermal QED. The numerically improved solution of the equation enabled
us to obtain almost universal critical exponents for the phase transition of the second order. Little
gauge-dependence was found in the boundary of the phase diagram. We found an unexpected
behavior of the decay width of the static mode, which should be studied in depth more carefully.
Our results using local gauges were found to be inconsistent with the WT identity. Nonlocal

gauges are expected to reproduce the solution that satisfies the WT identity.

Key words: phase transition, critical exponent, thermal QED





